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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a structure which 
restrains the degradation of a capacitance film when a heat 
treatment is executed in an atmosphere containing hydrogen by 
a method wherein silicon nitide films are arranged on the inside 
face of a contact hole and between a capacitance element and 
an interlayer film as well as to the surface and the side face of 
the capacitance element. 

SOLUTION: A capacitance element is formed in such a way that lim- 
its upper layer is formed as a first silicon nitride film 104, that 
its lower layer is formed as a silicon oxide layer 103, that it is 
separated from a semiconductor substrate 101 by a double- 
layer-structure interlayer insulating film and that it is connected 
electrically to the semiconductor substrate 101 via a contact 
hole 105. A second silicon nitride film 106 is arranged on the 
inside face of the contact hole 1 05, and a lower-part electrode 
1 10 for the capacitance element is arranged on it so as to come 
into contact with the contact hole 105. A capacitance film 1 1 1 
and an upper-part electrode film 112 are formed so as to cover 
the lower-part electrode 1 10. A third silicon nitride film 113 and 

a fourth silicon nitride film 114 are arranged respectively on the surface of the upper-part electrode 
1 12 and on the side face of the capacitance film 1 1 1 and the upper-part electrode 1 12. 
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[0 0 4 2] E6 (a) t?I±> ¥»#3£«±K«!M** 
±601 IC LOCOS (Local Oxide of Si 1 icon) ?£, 

sc&loco s&ifzimftm&im^xMjRmz-s »; 40 
^ >&fL«@e« Lxmj-id-mmm6 o 2 *?fM-r 

So ffimmi*. 3 5 0 nmtti, y- MMfcRfc L 
TvU 3>BWbI&* 1 0 nmJ&ft-fSo r~h«M60 
5 Lt^B B 9 y 'J 3 > $• 2 0 0 n raSEi L, 

X fvX^T-jDli-So ££T\ r-h«i6 0 5ttft 
t LT&KRi: v V n > <7)»®m^, £H v U 

[0 0 4 3] -f*>i£AU«tlJ ';>-f *>* tzlttm* 50 



1 1 -6 8 0 4 1 
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t>i?±AL7-X- KV-f>fi^6 0 4S-ffMt*o 
•5-o±SUkfy HI 6 0 7£ffM1"So tT> Hft (•?■*- 
* *» 6 0 7 <J5*f^ t LX It, y'j3>^ v 

[0 0 4 4] H6 (b) Xit, mWWfMt&frh*>*9 

0 8/»lOy'J3 >SffcR6 0 9 4>J| NHGIM frTBA 
-f£ 0 •>'j3>'M6 0 8tt CVDr£T->7>-*^ 
J±TEOS*rSiH-t UT«Ri-*o v'^>Ijll6 0 
9W2 0 0 nrntCVBDStSItio Uy'Xhvx 

9 -en nffiMw Sr s« w u K7^?f>7U3>j' 

y* f?L6 1 OSrffM-TSo 

[0 0 4 5] 1216 (c) TN4, 3>** h?Ll*JCOf.!IMU 
l/y'x £ffiK*2«>v';3>affcfflS6 1 1 

[0 0 4 6] 0 7 (d) Xit. ^>9 9 HL6 1 0U-7° 

7^612 fc&iM&^fFiae^oTffljmffie 1 5«$ 

iyf^y^tiitf, ^>^y- h?L6 1 0l*llC^7 
7*«6 1 2 ?rMtS, %r'&^V^>®M*: 

SALT, >f ^m^^lt B B B->'^>(;f ALT 

LTf?>'y | Jt'f K6 1 3/&ttrf-9>S 1 4 SrJgjffi 
Ru TSR«S 6 1 5 £ 2 0 0 n m<DWM-Xl$tf&-f 
S 0 T^m^6 1 514, Rutf<&»ffc$*l.TfciMH&S* 

-*SClfc7i ? *So 
[0 0 4 7] jftKSftfcT««S6 1 5l*yy'X 
7.9 X Y*7 4 z-v^f-y 7~£tz\t4 5 'J > ^t?Snx 

l> t^«M6 1 5«it^ffM-rso 

[0 0 4 8] mi (e) ti\ SiBWclR^^SfSOy'J 
= >SflM6 1 8*fiScmL, SnX-fSXgSrl^WI-SEI 
t*^.o §II6 16tLt, B S T Sr 3 0 n 
So l$MH\Ut, MO-CVD^iCVDS^iv\ * 
fc, T«l3i E Fffl«c»'&«±, ^^So 1 -Ge 1 
i£t-Uv> 0 Se#M^> ±SB«H6 1 7tLtP t 
/<y ?&X 1 0 nmESiKt-So ±SI5ffiffiO*t#i: Lt 
(4, CCOti^JC, Ru, W, TiN*i«*i. 

[0 0 4 9] Z<D±UWM6 1 7±Cg3©y'J =•>&. 
HMS I Si, CVDftffl0 0nmtm o 
xh-rx^icit), i!fflE8ttttirt*e>&&Sl:BI6 1 6, 
±»*S6 1 7, fiJ:a«»3«>^'j3>aflJl6 1 8* 
iDX-f So 
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[0050] 07 (f) (±, m&mmmMJiaMt-et: 
mm-t&mx'&ho jMovv^sftiRe 19*10 

0 nm&SflU m?$m6 0 Stmth-fZi TiyfA? 

? -f 4 c fc -e^** > 1- 4 0 Kite mifiK R 6 

2 0 t LTB PSG> $tzl±*V>TEOSl£WDS i 
O2 <7)BI* 5 0 0 nm^UII-^o 

[0051] nsPE«tt$i*^±si5*ffi*e# 

mf§e02&;i^Ti£BJ!L£idlcl-4J:</\, 
[0 0 5 2] *Jfefif!l2 10 

0 8 t-e<75±)ico^3C»->'J 3>a-fbil7 1 1 CO 

Mt^= ^--e, s«foT»it7 o 8t±. mm 

ffl, S M^tHO±{cSiiJiE L < K« £ *t4 £ -? tc-f 
4 0 L*U MR 7 0 9, ±ff«SR7 1 0, -g-L 
"C, ^3C0->';n>S^^7 1 1(±, *li:4oTV>4 

(08 (a) ) o >kiZ. PyXhvx^fCJ:!)^- 20 
TjfttCr&oT, »3CDv'j3>aftil7 1 1, ±35«1S 
710, SSS 7 0 9, -f-L-C, glOy'J3 

1-^ (H8 (b) ) o *i*>->y=»>SifcR7 

>mtm7 1 2*jaan-r4 (H9 (c) ) o *<mmm 
•y * 1-4 w t x% mtm+mz > y ^ vaftKowaagi 

(09 (d) ) o 30 
[0 0 5 3] 

[0 0 5 4] *l5WO##«:R«WKifi*aKJ: 

£4 0 40 
[0 0 5 5] $t>tC2|c|&^W^^tt<0|iji^aSrii 

[0B»Wm^^] 

[01] *^<7)4 i ii^fi<7)-fiJ*^i-Bf®0T** 

o 

[02] *n^^g^w±sp*s t Parana fc 
[03] *%w<n*mfc&wwm&?j&<v-m7F-fM 

®0-Cafe4 o 50 
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[04] *^c0^ig#:S«(7)-^T-*4 7"7^O?f^ 
U!|4-^i-ffif®0-e^>4 o 

[0 5 ] *mm*mfcmw.<nm-<Dm%7n-$-mwm-? 

[0 6] 0 5tc^L/^2i^BtlS2ii^icOHtf¥*^ 

1-tl^:0T"*4c 

[0 7] H5tC*Lfe*aWWIttO«ljS*i£0«**^ 

1-^0 -e* 4 o 

[0 8] #«^*£^«Lfc*3&W©¥*^«i:: 
[0 9] H8l=*<**<:RW+*«W!lia-C**. 

[010] e&*w^^eo-^j4r^-risf®0-e* 

o 
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10 4 




10 5 


n > ? ^ j> J L 


10 6 


112 CO v 'J 3 VlHfcfli 


1 0 7 
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f - ^ > v ] J -9" -f K (TSSUffi) 


1 0 9 


Sfk^^> (T i N. TWMM) 


1 1 0 




111 




1 1 2 


±sbs® (*tifi]«ffi» -fis- h mm) 


1 1 3 




1 1 4 


|4<0y'J 


2 0 1 




2 0 2 




2 0 3 




3 0 1 




3 0 2 




3 0 3 




3 0 4 




3 0 5 




3 0 6 




3 0 7 


1-9 >i/ ■>)*)■ j V 


3 0 8 




3 0 9 


Tt&mm (wmm® 


3 1 0 




3 1 1 




3 1 2 




3 1 3 




4 0 1 




4 0 2 


~>>)=i>mm mmm) 


4 0 3 




4 0 4 




4 0 5 




4 0 6 





(8) 



11-68041 



5 0 1 

5 0 2 

5 0 3 

5 0 4 

5 0 5 

5 0 6 

5 0 7 

5 0 8 

5 0 9 

5 1 0 

5 1 1 

5 1 2 

5 1 3 

5 1 4 

5 1 5 

5 1 6 

5 1 7 

5 1 8 

5 1 9 

6 0 1 
6 0 2 
6 0 3 
6 0 4 
6 0 5 
6 0 6 
6 0 7 
6 0 8 
6 0 9 
6 1 0 
6 1 1 
6 1 2 
6 1 3 
6 1 4 
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qmmtsfc (piv u 3 > mo 

07- K«|) 

»io->'j3>aftn (*mit) 

n>^^ HI 

<J-9> t s*) J t< KT i S i 2 
Sffcf-^>T i N 

rmmm cvwts) 



SFf^PffeSffll 
r- h«S (7 

->U3>BMfcK OMR) 

3>?? HL 

*9>*sWr< KT i S i 2 
mtf-9>T i N 
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20 
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6 1 5 

6 1 6 

6 1 7 

6 1 8 

6 1 9 

6 2 0 

7 0 1 
7 0 2 
7 0 3 
7 0 4 
7 0 5 
7 0 6 
7 0 7 
7 0 8 
7 0 9 
7 1 0 
7 1 1 
7 12 

7 1 3 

8 0 1 
8 0 2 
8 0 3 
8 0 4 
8 0 5 
8 0 6 
8 0 7 
8 0 8 
8 0 9 
8 1 0 
8 1 1 
8 1 2 
8 1 3 
8 1 4 
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(fttK) 

±««ffi mil. yu-n 

£30)v'J 3>|g{fcgfi 
»4 0v';3>Sffc|R 

•>'j3>^fk)ii («nK) 

fll^->'j3VgftSI (VME) 

i§2 iov'j 3>a<t:ii 

KT i S 12 
mit?-?>T i N 

Tares 
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aH=-s«ife»Bi (w, Locos^ftK) 
r-i-m® (7-KiSO 
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->>j3>afblJS OMR) 

3>?? HI 

SIMni&ltK 
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